Methionine synthetase activity of human lymphocytes both replete in and depleted of vitamin B12.
The activity of the enzyme methionine synthetase (MS) (methyltetrahydrofolate:homocysteine methyltransferase) (EC 2.1.1.13) was measured in human lymphocytes of various types and cobalamin (vitamin B12) status. Total and holo MS activity was low in unstimulated peripheral blood lymphocytes from persons with tissue deficiency of cobalamin, but not in cells from those with low serum cobalamin levels for other reasons. The MS activity of the lymphocyte was increased by treatment of the patients with vitamin B12. The number of lymphocytes was often low or low normal in the circulation of those deficient in cobalamin. Holo MS activity was low in an established line of human B cells, RPMI 6410 cells, depleted of cobalamin. The total and holo MS activity of both RPMI 6410 cells, replete or depleted, and lymphocytes stimulated in culture was increased by cobalamin in vitro; 222 nmol/L free cobalamin was roughly the equivalent of 0.22 nmol/L cobalamin bound to transcobalamin II. Both lymphocytes and RPMI 6410 cells required folate for growth and could meet these needs via methylfolate, homocysteine, and the cobalamin-dependent MS reaction. Depleted RPMI 6410 cells, however, used cobalamin in some way in addition to the provision of available folate from methylfolate. The consequences of the reduced MS activity in deficient cells could include a reduction in available folate with diminished capacity for clonal expansion of lymphocytes in reaction to infection and impairment of essential methylations including those of protein synthesis. The prompt induction of MS activity by cobalamin, especially in the in vitro model, suggests an effect of therapeutic vitamin B12 well in advance of the numerical increase in cells of the blood.